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FCTP 
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AvH-return 
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Plunge Battery 

VOLTAMMETRY is a branch of ELECTROCHEMISTRY 

-deals wity the processes of CHARGE transfer  

between two systems 

-FLOW of electric charge=CURRENT 
 

 

 

 

 

 

 

 

 

 

 

 

 

We can say-voltammetry deals MAINLY with  

Processes of oxidation and reduction 

Ca2+ Ca2+ Ca2+ 
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C6H12O6 + 6O2 → 6CO2 + 6H2O + 2880 kJ/mol  

 

Milions of processes in living 

Systems have oxidation-reduction nature 

 

http://en.wikipedia.org/wiki/Image:3DScience_respiratory_labeled.jpg
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The Electron Transport Chain 

CREATION OF ATP 

From FOOD is, indeed 

 the most important 

Electrochemical process  

in living systems 



10 

Electrolyte-Ions in  

water solution 

Redox probe 

W-working electrode 
R-reference electrode 

+2 H+ + 2e-  

+ 

+ 

+ 

+ 

+ 
- 

- - 

- 

- 

- 

+ 

+ 

- 

Voltammetry 

http://upload.wikimedia.org/wikipedia/commons/4/4b/Ag-AgCl_Reference_Electrode.jpg
http://en.wikipedia.org/wiki/Image:Ubiquinone.png
http://en.wikipedia.org/wiki/Image:Ubiquinol3.png
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Application of the Voltammetry 

-In Chemistry, Physics and Engineering 

-In Biology and Biochemistry 

(biosensors) 

-In Pharmacy 

-In Medicine 

-detection of reactive radicals 

nitroxides, superoxides,... 

-determination of various 

active compounds 

-following of protein-protein interactions 

-medical sensors for various 

electron cariers and neurotransmiters 
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IN-VIVO voltammetric 

determination 

of catecholamine 
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What kind of information can provide Voltammetry? 

-Mechanism pathway  

-detection of the intermediates and final products of the redox reactions  

Peroxyde nitrite oxidation in living cells 

ONO2- - e- = ONO2
....NO2- 

NO2- + 2OH- -2e- = NO3- + H2O 
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-Thermodynamic Parameters of Redox Reactions 

-Kinetic Parameters 

 
-standar rate constants of electron/ion transfers; kinetics of enzymatic reactions; 

 kinetics of chemical reactions; pharmakokinetic parameters... 

 

Standard Redox Potential-Energy of Activation., Enthalpy, Complexation Constants... 
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Voltammetry-NANOPARTICLES MODFICATION 

-new way of improving electrochemical signals- 
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PROTEIN-FILM VOLTAMMETRY 

Enzymes-Redox Chemistry 
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Voltammetry of BIOMATERIALS 
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Voltammetry is a tool for 

Designing BIOSENSORS 
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Cyclic voltammograms showing 

complexation of PalmytoilQuinone with Ca2+ 

Transfer of Ions Across Membranes 

c(Ca2+) increases  
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-physical phenomena taking place in the system  

(absorption, phase transformation) 

-way of mass transfer 

-thermodynamic and kinetic parameters related to the physical phenomena 

absorption diffusion Phase-transformation 

http://en.wikipedia.org/wiki/Image:Cocaine-3D-balls-2.png
http://de.wikipedia.org/wiki/Bild:Aspirin-skeletal.svg
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Acetylcholine 

Phospholipids 

-Strenghts of interactions between various substances 
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Is it possible to investigate only the  

“electron” transfer reactions with Voltammetry? 

NO, it is possible to follow voltammetrically also reactions comprising only ION transfer,  

or COUPLED ELECTRON-ION transfer 

Transfer of Ionized Drugs- 

heroin, cocaine and codeine 

across biomimetic membranes 
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Voltammetry from Solid State 

Pioneered by prof F Scholz 
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concentration of Ca2+ increases 

Complexation reactions..... 

L1 L2 
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Well-Developed Theories in Voltammetry for  

Various Redox Mechanisms 
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Concluding remarks 

 

...ADVANTAGES of using Voltammetry 

 for characterization of biomaterilas: 

 

-fast înstrumental technique 

 

-extremely cheap instrumentation 

 

-common chemicals are used available in every Lab 

 

-...suitable for qualitative, quantitative studies, 

Mechanistic studies, kinetic and thermodynamic  

measurements 

 

 



Total costs for the voltammetric instrumentation 

 

3-4000 Euros!!!! 

 

Amazing!!! ONE CAN MAKE GREAT SCIENCE WITH 

Small AMOUNT OF MONEY!!!!! 

http://www.xenosystem.com/supplier/palm.htm
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNqf6Yyi78cCFQtcFAodxUcBCQ&url=http%3A%2F%2Fsur.ly%2Fo%2Fpalmsens.com%2F&bvm=bv.102022582,d.d24&psig=AFQjCNHac1TT3qA6akG53nO5h5_Ho0lO0Q&ust=1442070666289164
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http%3A%2F%2Fwww.als-japan.com%2F1406.html&bvm=bv.102022582,d.d24&psig=AFQjCNFb03XLFuFhh1Rou7K_ugEVVJtp3g&ust=1442070722324400
http://www.gamry.com/products/accessories/reference-electrodes/


29 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiX95HIuMTaAhVR6KQKHYRaABQQjRx6BAgAEAU&url=http%3A%2F%2Fwww.radio.cz%2Fen%2Fsection%2Fcurraffrs%2Fnew-exhibition-remembers-first-czech-nobel-prize-winner&psig=AOvVaw0DWFWlR5rKvCkZ5dDjK0AF&ust=1524162130893206
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwim4KPjuMTaAhXSzKQKHW97BAsQjRx6BAgAEAU&url=http%3A%2F%2Fwww.jh-inst.cas.cz%2Fwww%2Fdetail.php%3Fdokument%3D348&psig=AOvVaw0DWFWlR5rKvCkZ5dDjK0AF&ust=1524162130893206
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjxyNLwuMTaAhUFDewKHUy1AlcQjRx6BAgAEAU&url=http%3A%2F%2Fwww.waymarking.com%2Fwaymarks%2FWM89W8_CHEMISTRY_Jaroslav_Heyrovsk_1959_Prague_CZECH_REPUBLIC&psig=AOvVaw0DWFWlR5rKvCkZ5dDjK0AF&ust=1524162130893206
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What did I lose? 

and 

 

What did I get 

 

From AvH and DAAD 
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R. Gulaboski, C. M. Pereira in 
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Semih Otles (Ed.) 
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But...this is the bigest POWER of Voltammetry 

Prof. Fritz Scholz 

Greifswald University 

Prof. Valentin Mirceski 

Macedonia University 

Prof. Milivoj and Sebojka Lovric 

Croatia 

Prof. Markus Hoth 

Saarland University 

Prof. Reinhard Kappl 

Saarland University 

Prof. Carlos Pereira 

Porto University 

Prof Ivan Bogeski, 

 Goettingen UNI 
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi-2OTdt8PaAhUQDuwKHYPMD3cQjRx6BAgAEAU&url=http%3A%2F%2Fmzmh.de%2Fmedizin%2Fprojekte%2Fpreis-der-lehre&psig=AOvVaw1_oiNCH8WXXY7fiqwHG3rK&ust=1524127536119088
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjp_u2KuMPaAhWECOwKHWszDQ8QjRx6BAgAEAU&url=https%3A%2F%2Fsigarra.up.pt%2Ffcup%2Fpt%2Ffunc_geral.formview%3Fp_codigo%3D202806&psig=AOvVaw2PmuyWyeQpjPsIbOf8j4Nv&ust=1524127647468375
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjtqcu2uMPaAhXDzKQKHR7pC00QjRx6BAgAEAU&url=http%3A%2F%2Fwww.ciceco.ua.pt%2FJoseRGomes&psig=AOvVaw15L5qJcF_lvpcV2KWuWgPe&ust=1524127731617552
http://2018.cmos.org.tr/speaker/ivan-bogeski/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi-0NT1u8TaAhVC16QKHW7qAbIQjRx6BAgAEAU&url=https%3A%2F%2Fbiochemie.uni-greifswald.de%2Finstitut-und-struktur%2Fforschung%2Fforschung-in-den-arbeitskreisen%2Fordner-aks-lehrstuehle%2Fanalytische-chemie-umweltchemie%2Fprof-dr-f-scholz%2F&psig=AOvVaw1YbsP9Q4sPMBlU4xfDjSJE&ust=1524163019328117
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